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(57) Abstract: It is intended to provide 
compositions having effects of preventing 
or ameliorating conditions or diseases 
caused by brain hypofunction. These 
compositions contain, as the active 
ingredient, arachidonic acid and/or 
compounds having arachidonic acid as 
a constituting fatty acid, in particular, 
arachidonic acid alcohol esters, or 
triglycerides, phospholipids or glycolipids 
containing arachidonic acid as a part or all 
of the constituting fatty acid(s) thereof. 
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m m m 

tsft^i^ti^^ its, jM^^flSTf-^B-rs^tft&s v> 
a ^ & © ^ g& x 5£ $ fts ^ * w -t s ia rfc % r u * <d m m m m n t- 

H©tfe5„ j:5iilifctt, T7#KV|, T7^rFVi©7/l' 

*)5HJ^!)tI) K, y ^JUfC&tfUr IBflt©#*> k»tf;h,;fe:^fc < 
£ 1 «£r^S(jJ?£# i -t SIBlt • ^Wfi^7^iST> W*ntl;fr©fl£T 

^^A»150~160^ A 1 ^ tb Y) , 65^^_fc(D^D^:m#«14A^lA^ 
lUTV^o tit, 2030#fcttlOAm 1 A £ * Htn & # Sfc tf s if iP 

ts tfl^tltv^5 (> ^Att^n*«, iiff-rs iftiwaiiB^flSW 

Ht4^tt^4lg(^»l:tfcto ^AttSi* 
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< b T IfitoJte 5 + b «k 5 

«\ Ttf;^!)y, ^/w* ^ ^moikmmMts: if) , 

^ Iij?5c#o«$b »fl«te<£»^6£& if ) teb'&mmtsfriX^Zo 

£0^ Jl^/c £ tbTl^£ b 3&> , ^ — <D jg ^ £ # £ # # , ^ 

^%**^^^^Pl^$tL5i^v^5HII$^ ; tb■rv^r^: 0 
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k = f-— ^u-^ ytf£(tT^ < , t ? * v^m^mm 

m<D^^m& & #> ZMmtemiffiMX h Z> 0 Sonderdegr^ I4H y ^ 
KLTV^5 (Lipids 26, 421-425 (1991)) „ i©j;5l'T7^K 

lOiilifc7 7^FyilrfiJIt5ISM^v^<o^/T$^t 
V^3 0 # IS 6-256179-^- IB*© r ^ W f£ ft _h £>J J fciU 1,2-^T 
V/^-sn-^y -fef -ywff#^Sr^rS6^^^'t-S^^*T?S>oT, 2fi 

toHT77^KVii5^^TV^o b^U, HJSM fc: *3 V> T 
^#^^c:^^i^TV^^(D«K^1^^^i^^vm^^^b/tl,2-> ? r 

WV-sn-^ y -fe P — /Um^fcCD ?*X h o T , 7 7 ^. K ^^JS^^H 
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k: £ s r r> K^m©*!l^fe2.vN«r^^r Fylwiit ^ <d 

m#> bthfzv^M BT«h 5 r t T 9 * K >-m^S!j^«^B r 19 x. 

# IS ^6-279311-^- IS m<D \y nT4 ls*1r — ^ CT A V if-f 

, jfi o«iii«fu:r ^ v & m m -r & mm & ^ < ^fr^stix 
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£ « # It <£> W ?g 3ft $ tl,T V^ 5 (Katzman, R. and Terry, R. , T 
he Neurology of Aging, F. A. Davis, Philadelphia, pp. 15~50) 

SB'S %Zn&Mf& £ tl& Wm&jBLT&fr h t , ^IfciBfi (sens 
ory memory) N 1 $C IB 'B (primary memory) $3 <£; TJ^ 2 #J f B 'B (seco 
ndary memory) ^> il $ ti-S 0 1 #C IB 'B ^ IP B# IB J B (immediate me 
mory) % 2 ^ IB 'B IS * ^ IS 'B (long-term memory) ^P^f^tt^^i 
& 3 0 MSUfB'B (short-term memory) fc£ 1 IB ft £r $ 1~ Wf & t 

2 ^fatt^t ■g.tc&o tc¥^mj3& z-r o mMmmi'tso 

^T?^T^ 250-500 5; y IT U * 5 o i ifclBtiSmffifSR 

&m to tern $ m^^mm £ £ ti, #hibis (work 

ing memory) i U T O ^ § ij £ 5 „ 1 #C IB 'B t U T 3 & $t it fc 

^ Jfe R5 ^ 20~30#T?^^i-5 o 2 ^fB'lt « 1 JfcfBtft-e&S $ tvfc 
tif^ftOSEj^ (transfer) ir^^^'fk (consolidation) , 
^#J&It/1 (storage) , £ &d ;h, © I? £ (retrieval) O^rWt^ 
£ 9 ft 5 <, ro2ftgBl^ipft}j:#o"CV^i:5L<gf $H5„ 
r <D 2 JfcSBfli O {£ T U L T fB'B <D0 M £ <D i£ Pit © £. 5 

fe©T% ^ V tjS ^ blT^$t^TV >l 7c|3'IS c ^ > fl-^tBybi^.M It, {Si 
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^Oi/-7-^ > ^JS#7)Sjft<^^-r5^^^^p^f l/ -rv^ 0 CLtbtr^Jf 
LTP tfot, i/t^T. RllttOl) <t t ^o"CV>5i 

F^^fbfF'fiffiOTj^^ocOfH^^ o T V ^ <5 0 BM McGahonM*, 
22^ £ ffr<£>=£fl&7 y h fc^MlilS-fe 3 VM*T 7 3r K ismm&Mlft ( 
lOmg/^ 5/ h/0 ) -e8MFH!f?W lt7 y h ?glf c7>LTP£r?im LTVn 3 
(Neurobiol Aging 20, 643 (1999)) „ 4 tr M *p O 9 V V t it 

m. lt*#7 v v <D mm ltp &m h a»nfiTu, t^k 

f^tti friz. Lfcv^ «9 , 3&m<SrHSE-r 5 ^ £ r (D 

X X) &±%:4k'&m<0 MSB # 9!S < H£*bT^-5 0 
35 © US * 

J3#m ^ts^ft^tiir) its, mmmoi&Tfcmmirzmwi 
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& 5 ^teMM<D^ffixu&WM, &x*\£mmm<D&Tfcmm~rzm 

S^ftftl £ 5 it5 fcOTffcS. £<9f¥mH-«, Ty^V^m, 
^ e>3fcfjh/fc^fc < i % 1 «£*$J^# t5 IB it • i^} co© 

y <? y y K©»4ii(a §H4ii^^i ^^^co^ms^ 

ftU:7 7 ^ K^gfeas*^ Lfc h y ^ y ir y K«:<£trJftJBB 3rS£3ti-5 

y ^ y -fe y k © ^/Ji & w h fa k u fc 0 

mm ^tsft^i^fMi} its, ^^^(DiST^iBH-rs^^ 

3 v n « ^ & co ^ B£ X « QSc # M , M.XtfrMWk&v&Tfcl&mirZm 
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fcs mj t p k, y ^iBStxtj?«iiiJf o^*^ bStftLfc^* < 

, ^'ft^* ( fc i: ^ «\ , £q#m* (fc£*.fcf, IS*, Jl 

-r.&ik-hm&mmj&fr k~rz>. mmmoig.TKMmirz myths v^ 

5 o 

i2(4^f ©i# (Hit%) ^mp^i-So 

0 3 t£ 9 y h ©g*ff itfuMt 5 ^W©a# (Hit%) 
7 t* I) § o 

N 7 y h # s £k 6 0 # PhJ © tft # ^ ^ i~ EI <5 0 
&^-f~Jf 7 7 -V & 5 o 
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^mmi-i, T 9 * K vWtRXfi/XteT =7 * K V Bfe «r « IB J» 1* £ 

H£qi§^£>{BT, JSttfl** , £nftPHm (M 

j; t) A#:«JJCH:, # 38 SB © *& «f I* , Jntfrfc^ 5 «J»IB©fl£Tfc 

ft^f) , £nftP$« (09*.wr, m^ttiD*), Mi^m^nr /^y ^4 
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^ x T As s T 7 * K i f ^ i^i If 5 r i ^ ^ t 5 

gpasr K^t^fcs h y ^ v -fe y K£^*i-5 h y ^ y * y k 
x y> r ^ * v^m&^^-f- % v y ? y * y K^ii^i-iffl 

— §uxtt^§p^r 7 * k yft'fc5 h y ^ y -ir y K^rtf b y 
^ y y k (T7^ K^i^ttts h y ^ y -fe y K) ^tfflts 

h y ^ y -fe y K^«^i"5^iiBiteii© nry^ K^»©*a^^ s 2o 

i^_h-t?fc5^ii ( h y ^ y -fe y k) tf-k&fcmm-i'ZWf&fc 

^i-s^jm (hy^y-sy k) &§Lm~tz>ffits%:^irz>m£. s fa%^ 
m v x # e> *Lfc t <z> -t? s> ti/ ti-r ^ -cte 1- a r £ # t* # § „ 
r 7 * Kyf^^ft^ii ( h y ^ y ir y k) o^jgfg £^ri- 

ITtt, * A' ^ >f ^ W 9 ( Mortierella ) JR , a — T-f 
t^7^ ( Conidiobolus ) JK % 7 /f f|) A ( Pvthium ) JR , h 
7 1^7 ( Phytophthora ) JS> ^ •=• y a *- A ( Penicillium) M ^ 
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^pK^^P^^^ ( Cladospor ium ) JM , A ^ — ( Mucor ) >R , 
7f U a - A ( Fusarium ) I, T^^/W^/l^^ ( Aspergillus ) 

pi * — p ;t/ 7 ( Rhodo t oru la) JK , v h * 7 h 7 ( Entomophtho 
ra) M> ^^c/T.Ttfyl/iftyJ* ( Echinosporangium ) I, t/P W 
( Saprolegnia ) JR mjR-f- 5 »f S r ifiS t? # 5 0 

( Mortierella ) 4 7 ( Mortierella ) 

iltlfSf ^iif^^T >f ^ 1^7 • ^ * ^ (Mp_ 

rtierella elongata ) , ^;l/7^xl/7 • 31 ^ %/ Jf T ( Mortierell 
a exigua ) , ^ A' 7" ^ I' 7 • 7 <* tf 7 4 7 ( Mortierella hygr 
ophila ) , /P- «f V- 9 • T JV fc° *7" ( Mortierella alpina ) ^ £r 
Si t^T?t5, *#:^J^«^/^^-r^l/7 -^pt^TJ^ (Mo 
rtierella elongata ) IF08570, ^ /Wr 4 ^ ^ 7 • =^ ^ ^ ^ T ( Mor 
tierella exigua ) IF08571, ^-^r^ 3: ^7 • 7 4 7* * 7 4 7 (Mp_ 
rtierella hygrophila ) IF05941, ^ /!✓ 7=" 4 =^ Is 7 • T JV bf "T" ( Mor 
tierella alpina ) IF08568, ATCC16266, ATCC32221, ATCC42430, C 
BS219.35, CBS224. 37, CBS250. 53, CBS343. 66, CBS527. 72, CBS529 
.72, CBS608.70, CBS754. 68^ <D & m if 5 - t & T? # 5 0 

r^l^Of ti4V^f lit, ?cP£rfJ©Jtf ffljSAiillffl^Bff (IFO) 

, st^*i©r^ p *y • ^-f / • t - • ^ v ^ ^ 3 y (Am 

erican Type Culture Collection, ATCC) Ik , Centrralbur eau v 
oor Schimmelcultures (CBS) j&> * A/ h ffl PS * < A # 1" 5 - t & 

^ a 1/ y • m ct ^7J^ SAM0219 (fll 0Wi!87O3^) ($fcXW#: 

11 
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$km&mn&m^ z> r t &x t :©ffi^sicg;i:py|l, a 
& v^sT?&;M;»^§ijpste&v> 0 mm±— tint.* mmmno.i~4 

0JC*(W/V)%, b < tel~25®*(W/V)%c£>?ftjg it5 <£># S &V^ 

l«»^i!tMMn»«o. i~io»*(w/v)%, £ u < no. i~6Sf s( 

* L < tel~4fC»%OiIit £ I, 0#:±t^^*5 i T3^J!I#^^C9^J 

* l < «i§*4B ^ sxm<Dmm^ (D^mm^M^ot & 5 «t 5 fc-t-s 

12 
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5~40°C, U £ b < «20~30°C h b, * 20- 30°C T b 
T M # £ ±i m * b * ft 5 ~ 2 0 °C X if * & tgt ft X ^ M ? 0 II ft £ 

J§l)te^^©Sit^iafPJ!gJte^^i | J^^-i:#^b^§-^^-i ? t5o 
*gpiS©pH«4~10, 0* b < fc£5~9 £ bTii^$i#i§*, 

, xmfrmmm&n 5 „ ^#^^^2-300^, #*u<»5~2ob 
e> tb5 y — h y ^ y -t y K<£>ffcg#^t£«ft < » *7K^*?§ 

©JffilSBfcO^^^/l'Jte^^iPTK^fllS^So ^bT, £:bfcPUFA£|S 

^•^y-fey KWcai^^A'SfifeK/s^jB - 5 ft £ ut, ?t5S^i&?n 

m%ftM&Wi £> £> tl/fc h y ^ y -t y K t ft 3 ( rEnhanceient of Arc 
hidonic: Selective Hydrolysis of a Single-Cell Oil from Mort 
ierella with Candida cyl indracea LipaseJ : J. Am. Oil Chem. 
Soc. , 72, 1323-1327 (1998)) , :©i5lC r7^Ky|tf» 
Jg^31^«jin7K^»«rff o XftltT 9 * Fl/M&^^^lrZmm ( 

h y ^ y * y k) ^^mm (D^mj&ft ttsr t^tfts. *3§pj 
7 K^KSr-g-^-rs »J3i (h-y^y-fey f) <D^mffiWtKtt 

vms 5 * bv^s, p%v^#Ji^f£|9l^bTV^5^^ > '^& < \ N ^HU- 

-ty k) Tftott^ttfcttftffitsii^T?*^, 
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K >m&1fe&V1t h!)^yt!) Klr^ffltS :H^^5 0 * fc , 
V K £5^ _h, b < ^10^/^%J^±. £P>K:0*U<f±2O 

^/^%j^_b, ft t> 0 in v < te3o*r/u%sx ±^&mm (hv^v±v k 

5 ^iUtJ^II^ ^**6—12'jBS:^r*t-Sllij»tt^ kjgtf tifc t> 
£r^JJ3T#5 0 ^Stfc6~l2fllt:^1--5JIgJK/@££ IT, * 

2-/7^ Ky^^-^D (J^m T8A8J fcfc^i") 

h V ? V -fe y K Ht , i«*fr# SrMi* i U fc4&£- tt , ft& ft A B (h 

v y -fe y K) ifts. — jk^se^ $ ^fc»ig ( h y ^ y ir y k) 
— if ^i,3-{£#ji#jt& 9 , hy^y-fey Koi,3-t^utit2^ 

^©jfiKUBJI&SfctfST # . m^fc 1 ^^©2-^e y T v-A-^ y -fe p — ;v 
T2-MGJ 5 o £ ©2-MGtt^^fciatt-ift?gE» 

-B-ibftSo £fc, 2-MGteflfift-^ fcig it 3 t #® ft fc« # 

^lt, 3t«ll8i»^©KJ(Xi4«ri««>5#^Sr-rSo #C ^ It JK> H 
i: 2-MG« 3 — /u-^ y >-J3tfC^ £ — iBMc IB tt- 5 ir/v£ 

£ ^ J5fe U T /M&±^ IB US & tJ & * tt . h y 7^;^UtP-/KD 
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i? y K©I#^*Iife©t>^iLT, ry^KVi^tttS 
K©l,3->fi(D^^^/v^^^#M^^#>m-r 5 y — f£/B 

t & § mm ( ^ y t y k) st7^k vm£r*gj$jmj»^ 

it5H)^!ltl) Kt?3b9, b y ^ y t y K*«^'t* 5 ^IBJKlft 

y y y y KM^^i^-feoflgjj&^o 5 mm Mm t 

& o re h y y y y k) ©ii*p ^ i § s^^lx^^f-ST^^ c/t 

3 ^ (O i£j£SJ5 20 ~30°C J; ft ^ 30~50°C, £?£U<«40~ 
50°C tt5„ 

— if Rt, y y'^X ( Rhizopus ) yy*A=t— (Rh 

izomucor ) T^^/V^^^ ( Aspergillus ) JS & £~ <7) £ « s 

7 #mmv — i? &mtfz> ^ t&-<*% z>o **** 

5 y ^ _ ^ 0 VN { £ ^ rfj|^(7J)^>CD^r^V s >'5i ^/O^Tf^-So #1 X. fc£ . 
y y 7° ^ • -7* ^ ^ — ( Rhizopus delemar ) <D ]) — if ( mZlMM ( 
ffi.) M > ^ V — H ) > y y^An-zV • ^ — ( Rhizomucor mie 

hei ) <DV'*~- if (S - S fr*? * X ? («) y^ifV^IM) 
„ T-fe^^^r^^ * = # — ( Apergillus niger ) <D V — if 

mm (tfc) y^ o -ifA) £Jh/&#*fci85£ 

LTV^^(tl?tt*<, 1 , # m y ^ — if ft J* 1" "< T ffi ffi 
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±ib y — ^©-Kffi^igtt, ^TKMtif 

30°CJ^_h, £ U < «40°C^± f5 Hfjf ©iltt £ 

0 0 jtr-y?* hP-A£li©?LgS:ft5^ sj- 35 ^ # II tl 09 
^(^Dowex MARATHON WBA (iSSL ^S^S*^) 4$ # # fcf & ft 5 „ 
1 i^lt, l,3-ft#*«I P — -€<D7k^^0. 5-20 
ffiF («*) tlSt> Bi»t»Ut2~5ftt©^rt 
^-80°c) SrflWUftas ^Jp^Tefc^^r^^^^So r<£>#: 

J8%%«JBET'T?lfe****C@S>fb#*Sril»'t-5 r^T?^. $ 

# -5 o r ©tftf^jc J: t> S^90%O y ^° - if ^ $ ft 5 

r * ^r/u^mm'\m± < *^f, tK1~10«»(w/v)% 

^•S^#VN#^^«JP7K^«^ilB r , ^ y i? y K^miR^^MST 
ts (#P7k#$M § £3 rfttf i?y y i? y k> teyyv-tt) Kas&/££ 
fts) o u^u, ro^, iMia^ttifcg^li^f 

* £ ^ £ ^ ^ ^ ± < ^ * ^ /i' ^ £ ^ - - £ # s # 
5, ^ fci#i^J<D«ig£r3l£R1-3 r £ Tfflft Pfc-T S - £ t> 
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*smxh s 0 

WtZS^irZ mm (hV?V±V K) fc:J8V>Tfc, £tJ£$J*£ffiT 
^5^/^, 1, 3-(fc fc: 4 1 £1 |g JtfrBI # , 2->fi liry^KVi^ji 

14 r 7 * F ^ m & & £ t it t ttl), ti & IB ^ L- tc it ft m 
y Foi^cs, ( h y ^ y -fe y k) <Dm&fcHvx\&mm<o 

famm-k^. Iiiltp n p, *liSiiSfL, ?LI£J1I1«L ?Lil 

m&&, ftiit n B pXft^Affit B n pf ^^if 5 - i^^tSo anus 

^^•t?^p H n M It, ft, Jlu *fc»T-y y^O**»l!BSr'&tP^ 
£S^ft, ^-T^OpSRfKi^Ig^Jp^S^n, K-tr/^©l 

£: UTifcIJg&MV^^,S,, * m ft * 
^JP X fl# HI ft II £ #P £ 5 M JL& ft , fe^V^lt^ - Kt^^S' h 4* © IIP 
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mm^^t.?*^. mm&M,. mmik&, &m-k&. 

ssifc, ^r-fey^, hn-^, rtjiR^, n$s^> %mm, 

$,X2 y -f ^ (d x ^ H *t» & o T J: 0 

^^^r^S, 7^f|, — t° 7 i? ^ ft > ir-fr^e — 

^^^^^^v^^^^/^, r^3/nf i/s^fru 1& ^ ^ a- 

, :/ ^ A t K * =3r *s T ~ y — jv (BHA) , 7f;H; K * * 9 s V As =r. 
is (BHT) , =E J - t - r/^A- fc Fp^/V (TBHQ) , 4-t Fp^t 
'>^f;v-2,6-^-t-7f;i/7iy-/v (HMBP) tfti^ttSi 

a — — /l/ N 0 — F37ip- „ 7 — h^^^a — yl/, 

S — M7ip- A . £ - h nyxn-^^ £ — h 3 7 x p 

77 - h 3 7xP-/H3 itf f 3 7xn-^xXT/l' (HFn7i 

^rt Dr-s#, -t^^^v^-m, «t*3W. #m#.u ne 
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, \f^r^^m. fli> *&#h Steffi it 7 x 

m&ff, iniitte^L ^#^fij, 3£##h 

^ & OSIBt*ttH3ltflBKT*0. 14g, iSiKT'O. 19—0. 20g t 
^$>tJ (IM«^#^4, 73-82, 1995) % jft IB 

i^MeOkgt IT) 1 BS/c^Satli, T^F 
yliHIHT, 0. 001g~20g, U < «0. 01g~10g, £ t> 0 

* U < ttO. 05~5g, MhtJ^ V < «0. lg~2gi: 1~ S 0 
;£3§ §e <o £ M m tfctfe A 1~ § , ± & SB 

m t UTO. 0003®i%£*-L, 0* U < ttO. 003|f*%.!^-h. iD&J 

u < so. 03«*%^Ji t ft % «t 5 fcga^ts o hi;:, i,3-#h:* 
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ffim&, 2-^(17 7 * K l/M&ffiG- L7c h }) ? V i? V Ft UTO. 00 
l«*%W_h, &f t< SO. Olf ±5&4U<l40.1gi» 

3m#U ##IUSfcfc iffc: J; 5Sft5#, M 
£ i* „ j$ A ( #5j 60kg Ht) 1 0Sfc9*5SB!O7 7^Ky»j8J: 

HT, aS^JO.OOlg ~20g , £F£ U < te^jO. 01 g ~10g , i9 
0* L < «^J0. 05- 5 g, f t^f^ t< li|]0.1g~2 g^l 0 1 

■y- ^ v . is* z-fcm-er, ^mm^mm^n^ T9 

%# J; tit, 77^ KySi Kaf^^fii/n© 

,fl ^ ^ :b *5 ^ T\ T^^K^m/K^iT-^^riT-^^^jrb (ff 
) #0. l~15©flKffl. 0* t< H0.25~10©^ffl(Cfe5r t^St 

20 



WO 03/013497 



PCT/JP02/00671 



LV\ £ it , 7?*Ky|05^01 (St* MO £M;t ft VN»£>rn 

smyt&z^te.&i&of'VSXte&wftM. wait • ^wi^^ist. 

HifeM 1 

T7^r Ky|4IIi L-t^^T^^U? • T^t°f ( Mortiere 
11a alpina ) CBS754. 68 £ ffl V^ fc 0 ^1.8%, KJI^I©3.1 

^IIO.IV KH 2 P0 4 0.3%, Na 2 S0 4 0.1%, CaCl 2 • 2H 2 0 0.05%^. 
<^MgCl 2 • 6H 2 0 0. 05%£#tfi#±-fil6kL£, lOkLit * ffi Kl M M U , #J3§ 
pH£r6. OfcfSIg U&„ fuJf #^30L?r^a ?S^26°C, 360 
m 3 /B£W* W l*3JBE200kPa©&#T*8H W jt#*&* &ff o 7t 0 ft 

*5, &10~15ppin«:il£#^ 3 J:5fclitfc 
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l%£#l#L7c (_fc!B<D%«, If *(w/v)%£r«g£1- 5 ) o J##^T^ 
J3ttJ§i<^tt@X$I (JK#A, #£ft, J^-fe) 77^ K 

v^^^r h y if v -fe y k (t^f i^nis h y ^ v ± v koh* 

ffcff ) 150kg&#7c o fc&ti/fciftlH (MJ^DtD K) Srp« 

^«40. 84f ft, ^ 0 7V^^>-m. ^T7!)yf, tf- 

i/>r yi, y;- a- ft , y - y / ^ ^ ®» , 

iftfS, ^rtl^etl, 11.63, 7.45, 7.73, 9.14, 2.23, 3. 27« & 
o fc. $ h fc, ±B77*K ^m-a-W»J!l (MJ^lt!) K) £^ 

illJ 2 

(8A8Sr5^/i/%^_h-^^T-r 5 FD^ni) KO»3S) 

Isl-fifr (Dowex MARATHON WBA : i? $ ir ^ % JU , ftft 
) 100g£r, Rhizopus delemar V — if 12. 5% tK j» ^ (^y^-if^ 

* : sail (*) ) 80«ik:»»l, »jET-elfe«fe§*T@^^; y 

/-? - -if * # 7C o 

HJfe0!l 1 T'#fc7 7 K ^m£40jC»%^-f 5 h V ?1> 
± ]) K (TGA40S) 80g, * 7° y /^ftl60g, JbfE ggft JJ ^°-i?12g, 
7k4. 8 ml£r30°C-T?48R#F H 1, (130rpm) b ft & h Rfc £ * 1t 0 S 
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o 

KkK, H^fby^ — if ( Rhizopus delemar ]) — if, : Dowe 

x MARATHON WBA, J&m) 10g £ v? fr v h # # if 7 * % 7 A (1.8 x 
12.5cm, gc*31.8ml) fc3fc#L, Hifc^I 1 T*#fcTGA40S t il 7° V 

;vm^i:2j,z.m^- vtcm&mm&— fe&mM (4mi/h) -v^y^^m, 

M ( h V if V -fe y K) £ # „ ^lt, ^^>? 

h!) ^ U t !) K) 4 1 (D8k8<D$\\& 5rl^ 7c £: r Z> , 31. 6^E-yi/%l? o 
7t (&#5, 8P8, 808, 8L8, 8G8, 8D8<D #J ^ fii *L -=? tbO. 6, 7.9, 1 

5.i, 5.2, 4. 8^^%t? & o fc D b y ^ y -fe y K^-^fc^-r § m 
mm?, o, l, g, ^\t^n^fh^;v ^ ^-i^m^ Jru^^n, yy — 
/i^, y-y yvyft, ^st-y-y/vysisi, 8P8«i,3-# 

^ y n ^ h-^^-^yi?* — 808^:1, 3-# / J) p ^ 

/k-2-^- /U- ^ y i? * —/I/, 8L8»l,3-# 7" y v ^ /U-2-V 7 

l/^-^f /lx - if y -fe n —71/, 8G8tel,3-# 7" y * 4 /V-2- y - V / U 7 
A A/ — 7* V ± * "/K 8D8«l,3-# 7° y n -Y /l^-2- v> /ft ^ - y -JJ 7 V 
/ 4 if y -fe * —/IsZ^ 5 ) o # ^ tl,7t8A8#^»|| 

y y i? y k) ^ h fe&<DMiMWfc 7 * •<? h if 7 7 ^ — k £ o r, 

96^/1^% 8A8£r^Ht • ^m^tc 0 
Ullfe^l 3 

y ^MTK^j^^^t- J; 5TGA40SO^ 3 Jfgf¥ffi) 

^ h Ht, 18/r #Hf4Fischer^ 7 y V 1 6 

E^illW^ (8|2C:0C|¥) £TGA40S@B^f?I$« ( 8 EE : OAp) 
£>2#^3>tf, -=etb-^tLOHfc, m 1 Ufc^JM^&it/SUNT 
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GA40SBBl^fm£r^;ifc o ^lt, ^©^yhn -/l^ (Y 

CS¥) HT, 4 -jr ftfritttFischer^ y y V 8 |2Efe:;S 1 Km VtcM 
mmnZ-S-TLtc (Ym) „ fc*5, TGA40SgB-£#3#HJ:te/B LfcTGA40S 
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TGA40S 
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7^ M KSfcDOl 


0 (omm-M 


fctt*&20gT?&5 £ , TGA40S© 



9? b 1 ISSfcUOl B ©g&»te0. lgt^S. TGA40S 5 
£JlJfe$<£> ft* 40|f 77^F h& - i ^ , 7? M 

AOSKiClItSi 133mg/60kg/ 0 iz. *@ S -T § o 
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«7^-^i^) ©ttrss-e^ y ^mtK^^^w^^^^js Lfc„ ^y* 

SlTkSiKWftttx TKfll (H:^120cm, ^$35cm) & ft- T* H < ffi o 
fcTk&Afr (Wtmvft & 20cm) % 7y h^^5HT4T5< 
Oic$^©II^ (iS@11.5cm N i«£l9cm) ^rAtl/T*5^ (^jS^ 

S*ff 5 9y hS:, z (Dfrffl b frit tiLWZ. V Aft ( ft 38 j& ) 

W*teJBV^3£tK<0«l&B&Bllia«:H 1 t^to @t§::iti77 

JfeL, 6 0#Kot^ 77^ ^^jg-^^?g|jjt7?^ fti^-g^tt 

^gSr^W Stfc. ro^SSrl 0 2@Srlfiafc, 2If H 1iltft. 
9 y h SrffiSSjftfl* It, miSjfitd^35S38-&»-lRl^ 5 ±15°C<Z>^i 
*©<6fflSr36*U^:NPM©, ^«B#Pffl Ki*f"f 5 f'J^r (Hit%, El 2 

cD ^ H © ^ # §|M2 0J! £> ^tfSTtS 755, TAG40SO 4 5 7 7 ^ K 
&^i5iit\ 7 hOV^/i-fcffi^t^f tfc (03) o 

#Cfc, # l 1 © # <£> ^ 1^ 2r f + 5 /p^-^t^ Mr, ttllS 

2I^Off©I0> "t" 1 5 0 gHHllfc, ^WSrHfc 

^&^;T[eIo T B#Pe5 (zfcflT £ 4 KPlfc^ tfT, *!& O o fc 
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mm (1/4) fcv^H#M (#) -VWffi) ^W<^31#<Z>Sl^£ 
ffitSil:«Slf§5. YC$K 0AH*3 i ONo. 1 1 No. 2© 7 y 

% target quadrant^, & •& <D %> o KB (1/4) Sr^-fo OC^O 
7 y h OC-1 fem bfrfom7&LX-& V s $S jg-& <D %> o IS® V> 7t <£> 
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^ 2 frcl&V^T, 
X — ii . 

t = s 

X 

S D »2j2i^±^2p^S^. n (##©7*— £*b, 

S 



^2^^77T?gti (05) , igf^ y h K1TGA40SS: OA 

0 f 5#!t Of f B m^tt it B# Pel 

^57145 y h © & att # © & o <0 iff # l# W & * L "t" 5 



-Till £r#® b. U Jit £&oT, ^^/-/i^i:©* 




^gL, SDH, 
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#T?7k bfcm, 10%&Wl-* 9 / —si'-vmfijWt* =f-jv^^ j~>v 

Ht, -ft*? w Y PJ? 4 — T*^tlfbfc 0 tR S£ S§ ^ W <t> ^° ^ ^ 

^CVN7?V^#J£- (Hit%, ^tV^l^^IV^) J ) tliM^©77^ 

(0 6) , aift-&^oSiai^WT?tt, Iir 7 ^ K yfi 
M (^H^mR=-0.38) tf^ ^^$»<DHit%£ SEOlSi (taref^ 
ffcR=0. 32) a* IB & ft ft: „ m 6 fc&V^, ft 16 « ft M *& £i 1 g ^ fc 
9©77#K yfOig^rtto roi yfc, TGA40S£r#?L 5 r. i T? 

y ^ItKIII^^^J: 5 8 A8 <£> ^ Wil W # ) 

igflft 7?h cO^^|^ tlt> 18^ f^tlttFischer^ 77^20 
ES^MillllW (6E:0C|^) , TGA40SIBllrlWll ( 6 05 : Okm) 
t8k8m&M®-m (8E:8A8^) ©3pHl^»t, ft ^ ft <£> , 
* 3 TGA40SHB-e*fa**;fttf 8A8BB£-«ia 3ft & *. 

o ^U, fi7^F©^W (YC#) Ht, 4 ^ ^ #tt'!4Fisc 
her^ 7 !/ h 8 m^Wt 3 V1ttt %.1t 0 & *5 . 8A8IB-8* 

f|3|SR-^ffl bfc8A8te^||fe#!] 2 T?#7c 96^71^% 8A8^r^ffl U 7fc 0 
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fcf ^ 5 
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4.2 



7 y him<D 1 0 ^ "9 ^Stl»tt^]20g-T? S> 5 . TGA40SCD ? 
$/ h 1 E^7c 9 <D 1 0 ©SSlittO.lgi TGA40Sfcl!£^1-3 £ 

JlgJte^co |*j , 40ff 77^F S> 5 r t ^ f> , 7y MUG 

^fc V <D 1 0®77^Fy|©S®itt 40mg £ ft 6 (^!) t p-/^ 
#!&gB#tf>K*i£^:t:-L$§#l LTff-m o TGA40S<D#^-»te928. 5 
(^^JJt^M^^*^ b^ffi) ^ 8A8<D#^ *te628. 7b 3 r. £ 
a> b , 8A8IB-a-MSH ^ y 0©T7^Ky|(D 
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ofcKH (1/4) KlVNfcB^IBJ (#) T?fftifi) YC^, OCm. OAP 

*5 j:058A83^tf, -^-^28. 59±5. 44 a % 13. 27±7. 89 b , 22.02 + 5. 
35 c & «fc t/27. 18±5. 10 ac t ft o fc ( ^Cflt : ill ±# 2p 43 H > a, b 

, cfeM^fcX^fflfc^mMfot) (P<0.05) ) o Lfc^oT, T 9 
* K ^M«r«^II^m i:t5M)^n9 

Cfilot, ^r*m*#$tl/feo ttt, TGA40Si:8A8(Dj;b^T 5 «, 8 
A8<D^3^WO^#OS^V^i&V^ft bfc 0 OAP, 8A8$^ 
-ftih, 7y h©7 7^ Ky»RKtttlBlC*eib5- ^^S>^ 8A8 

J3f y ^ — if K m $h T? & 5 r i H SE U „ 

mmm 5 

y ^mTkm^mmiz x %8k8&5%£i±^t? h y ^ y -t y ko 

9 2/ h CO^^Sl £ UT, 18$- £ #HttFischer^ 7^20 
EE&*tJ8fimSI ( 6 EE : 0C^) , 8A8@B^limi¥ ( 6 EE : 8A8^) 
8A8^-^*J!gia^^^H ( 8 EE : 8A8 ( 32^E- A-%) l¥ ) ©3»fc»»t, 
*r ft *b <£> , * 4 Life:** JIB fcaJph 8A8g3-a-«B^S.O«8A8^^ 

#££ttFischer^ 7^8 EE K & 4 K & b 7c M JftfS & # 7L ft (Y 
Cp) o 4*5, 8A8@3£-fm^J3 Ufc8A8f*^i6M 2 T*#/c96^^% 

8A8&, 8ks^mmmm^Mn^^.mvft8k8^mmm (hy^y-fe 

y K) tt^Jfe-W 2 t#fc8A8£31.6^/V%^^Tl-5$lJ!! ( h y ? V ir 

y f) vtc 0 
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4.2 



7^fK >-m^M^*«40mg^ 5 „ 8A8^^f?ft|| ( M) ^ !) t y F 
13. 2mg^ & § o 

ofc^S (1/4) fc^fcR£|ig (#) XrfFffi) fct, YCp, 0C$K 8A8££ 
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33 £ U?8A8(32%*/>)P^, * ^^tl27. 91 + 5. 93 a , 13. 75 + 7. 74\ 
27. 00 + 4. 65 a *3 J; t>*21. 18±4. 89 c ^ ft o 7c (iMfi : ¥ ±& « ± M 2P til 
gE, a, K ciilofcJ^^K^fife!) (P<0.05) ) o Lfc#o 

8A8<£r5^/y%£*_h^-r 5 ifcJB ( h V ? V ± V K) 5 
£te«fc*K ftp # o T T U ^ ^ W © # ^> S -R- ^ ^ ^#^5/ 



©it) 



if =7 f- > 100SC RZ£ ik Sh^M mm ? V ± V ^355C*£M;i7k £ 
#P ;i 50— 60°C 3)&^2000cp<7}if ^ ^ y|$fl||£rPM Hk 

^mmm 1 ^?#fcr 7 * k ^m^^^ffi (fp^yty k) 

=• yEft&0. 05jC*%£?ll^ l^lt«Jllrlltfe 0 ^ Jfe 0!l 2 # 
8A8^r32^/W%^^i-5 « ( MJ ^ U t P K) ^ 5: >-E?fi 0. 05 
ir*%£ffil^U, f*3^% 2 £rfS»i Ufc D ili 1 X*mtc T y * K V 

^^*?fej|g (M) ^uty k) 5o@»%£ o •+•?£ : 

, ^^^^5. 1SC*%& J; 0^26. 5Kft%) 50fC »% -e?Ml^ 1^ if ^ 5 
^E?fe0. 05f lXlr?M^LTrtt* 3 £PM Ufc 0 ^jfg^!ll^#fcT 
7^F ^^^-^WII ( h V ? V ± V K) 80%tMm : ^11 

^tb^tl5. 1«*%*5 £^26.5ff*%) 20«i%-e^#b, if 
^ £• i/E^0. 05fi^?I^LT^tft 4^illfc 0 r^&F*3^% 
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mnw 7 

mMin 2 -?mtc8k8&32^:/u%^^^-%mm (hy^y-ty k) 40 

Og, mm^M uz/<?-i/48g, tv-f yf2o g , ? y ± y 

in =^tt y-^40mi£r#p?u **i?t^f iF — "T?#1S: a 

V tm^V ^f-^&Ufc 121°C, 20#Rg, ^JE^^M^^a 

^Jfe0»J 8 

( J?^ — ^ — Steffi) 

0 ^ a h y ^2g£r20%^ ^ 7 — A-7k?#^20ml «P U s 

f MJ ^yt!) K ( if ^ ^ ^E^rO. 05R*%@B^) 100mg^}JP;t, 50 

, 77^ k ^wt^^n v y ^ y *fe y k ^-a-^ v^pf^^Hv 

T Kyltf h y ^y -fe y KSr^W-f-S^^-^SrW® 
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m * <o is m 

m i ^fB«<^m^%o 

y K^, i,3-&K:4>$Ugfl£m^ 2-ttcr7^Ky|^^ifch 
y ^ y ir y k t? & § If * ^ 2 ^ iBtt <z> & j&4fe • 

6 . #^HJ©m^— gBX« r 7 * K^»-e*>s> y ^ y -& 

y K*^tt5 M)^!)-fe9 KSr^A/T?ji!c5s IS til * iS T j@ H 
y -fe y K«rfl*/*'t-5£ll&I»Bfefc:*f LTlOf t%K±T^ « £ £r# 

8 . Mj&mnftm^— mx&±i$&t 7 * kv»t?*5 h y ^ y -t 

y K*^^t5 h U t U K # s , ^ JV 7 4 ^ V 7 ( Mortierella 
II $c #7 o 
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if * ft h y ^Uiry K ^ 5 fi ^ ^ 6 — 8 <D ^ -f ft fB ft tf> 

la £fe o 

10. 1,3-ffcfe: * 1*111 J»Bfe#, 2-{i^7 7^ K^l^M^Lfc h 

y ^ y ir y k£5^/i/%^jl^^i-5 h y ^ y -fe y K^t^t^§, 
i2. >^iiii^, ^*^8#^^ri-sj3M^m^^^^^7c% 

© T' h 5 ft J& ^ 1 1 K IB « <D la j5)c% 0 

1 3 . F^atl tf) fl£T tCjB H-T 5 ^^^iE« . ffi^©{STT^ 

5, ft i - i 2 ©vN-f ft IB 

sfc:® 1 — 12 (DVN-f ft^{^iB«o|a^^o 

i 5. F^^fgcoffiTfc^ Hi-s jm^^^tt nmx\-t^mm-m^^> 

ff^is l — l 2 cd ft ^ is ft o |a^ % o 

16. mm&<D&TfcfemirzmM& 5 -oifixtemsz'v&z * it 

1-12 O ft^fcSB«(^|a^%o 

17. ^^^r/U-^^^ ^-M^*X«J®iLWtt^^:T'fe 5 % ft 

^gi i 6 \^mm<Dumm a 

is. |a/$%^ % ^p^ia^^x^lM^ia^^-efc^ft^* i ~ i 
7 o ft^^f3ifeo|a^% 0 

1-20 g T y * F y|Rtf/Xar7 =*f K ^1^1 

jjJUIJKill i: i-5^#^^^^T^§^B B n |a^^o 
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20. T^^r k ^M%mj&mffinb~rz>fc&m&, T9*\*>m 

h y ^ y -t? y rt* &> 5 »^«2o^fB«^^ n B n &^% 0 
22. tf^au&ifc^, 6 ~i2m&m~r smmnfr bmi-zti 

u/t h y ^ y i? y r &o. ooiJt*%^i:^wt- 5 ^ £ £#m £ -r 

27. at^tt^a, mmmmiksh. ^fe&mmik 

2 9 . Kaf^^fi ^m^«^J!gI&m ttSft^*^^ K=tf- 
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V^T, 7 7 ^ K V»/ K a f^dffx yftib (SC*) #0. l~15tf> 

ISfflfcfeS r b ^mWibir^ ft ^^28Xte29fc IB <fe 0 
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